This paper presents a method of relating optimism and pessimism to multiple criteria decision analysis based on intuitionistic fuzzy sets. We develop the concepts of optimistic and pessimistic point operators to measure optimism and pessimism, respectively. Furthermore, we provide an approach to effectively capture the influences of optimism and pessimism on multiple criteria decision making. The suitability function is assessed according to the influence upon overall judgments or upon individual outcomes. Finally, we establish two algorithms to solve a multicriteria decision making problem.
Introduction
Intuitionistic fuzzy set (IFS for short), introduced by Atanassov (1986 Atanassov ( , 1999 , is characterized by three functions expressing the degree of belongingness, the degree of nonbelongingness, and the degree of hesitation. IFSs have been found to be highly useful to deal with uncertainty and vagueness (Xu and Yager, 2008 ) and have become a popular topic of investigation in the fuzzy set community (Dubois et al., 2005) . Although a considerable number of studies have been made on intuitionistic fuzzy multiple criteria decision making, little attention has been given to the issue of optimism and pessimism. Optimism and pessimism are fundamental inner psychological characteristics that both determine and reflect how a person responds to his or her perceived environment. The evidence in psychology suggests that one main channel through which dispositional optimism works is through developing coping habits or behavior that is more likely to lead to desired outcomes (Friedman et al., 1995; Puri and Robinson, 2007) .
In view of multi-criteria decision making problems, optimism and pessimism can reflect individual differences of different decision makers. In addition, they tend to be both consistent and enduring. It follows that optimism and pessimism consistently influence how the decision maker responds to the decision environment. Therefore, the identification of their influence on the decision making process is highly valuable and useful in multiple criteria decision analysis. In this research, we will develop optimistic and pessimistic estimations based on IFSs to multi-criteria decision analysis, where optimism and pessimism are measured by using optimistic and pessimistic point operators, respectively. In addition, several important properties will be examined and discussed. For decision aiding, we provide an approach relating optimism and pessimism to multi-criteria decision analysis under the intuitionistic fuzzy decision environment. denote the membership degree and the non-membership degree of the element x in A, respectively.
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Optimistic and Pessimistic Estimations on IFSs
This paper relates optimism and pessimism to multi-criteria decision making behavior and establishes appropriate assessment tools for measuring them in decision analysis. Optimists construe their lives and future states of the world positively, whereas pessimists construe their lives and future states of the world negatively. In addition, optimists expect greater overall utility or favorable outcomes, but pessimists expect less overall utility or unfavorable outcomes. we define optimistic point operators
we define pessimistic point operators 

, we define the averaging operations based on generalized means:
where 
Application in Multi-Criteria Decision Making
This section presents an approach for handling optimism and pessimism in multi-criteria decision making problems under the intuitionistic fuzzy environment. By similar definitions of Li (2005) 
. The intuitionistic index of the alternative j x in the set ij X is defined by c.
An approach utilizing optimistic and pessimistic point operators
Assume that the decision maker consider evaluative criteria all equally important for simplicity. The suitability function to determine the degrees to which the alternative j x satisfies and does not satisfy the decision maker's requirement can be measured as follows:
If an optimistic decision maker construe overall judgment positively and expect favorable synthetic evaluation, the suitability function to determine the degrees to which the alternative j x satisfies and does not satisfy the decision maker's requirement becomes ) (
. If an optimistic decision maker reconstructs the decision matrix with more desirable outcomes, the suitability function will be ) (
On the contrary, if a pessimistic decision maker reflects negative attitude on overall judgments, the suitability function must adjust to ) (
. If a pessimistic decision maker modifies the decision matrix with more adverse outcomes, the corresponding suitability function is ) (
. Then, measure the degree of suitability to which the alternative j x satisfies the decision maker's requirement on the basis of the score function. for all X x j  . Assume that individual differences in virtue of optimism or pessimism influence overall judgments. The suitability function to determine the degrees to which the alternative j x satisfies and does not satisfy the decision maker's requirement can be measured as follows: (i) For the optimistic condition: 
(ii) For the optimistic condition with restrictions:
(iii) For the pessimistic condition:
(iv) For the pessimistic condition with restrictions: 
(iv) For the pessimistic condition with restrictions:
Based on the simple additive model, the steps for solving a multi-criteria decision making problem can be summed up as follows.
Algorithm (I):
for the effect of optimism or pessimism upon overall judgments.
Step 1: Establish evaluation criteria A i 's which have been judged relevant in a given decision situation by the decision maker. Denote
Step 2: Develop feasible alternatives x j 's for achieving the goals or attaining the decision maker's needs and desires. Denote Step 4: Construct the intuitionistic fuzzy decision matrix that is composed of all X ij 's.
Step 5: Utilize the optimistic point operators, (9), (10), or (11), and pessimistic point operators, (12), (13), or (14), to reconstruct the intuitionistic fuzzy decision matrix. 
Conclusions
In this study, we consider the influences of optimism and pessimism to develop different decision models and methods for multiple criteria decision making problems in an intuitionistic fuzzy environment. On the basis of the measurement tool estimations defined on IFSs, we utilize optimistic and pessimistic point operators to determine the influences of optimism and pessimism, respectively, and apply to multi-criteria decision analysis. For each point operator, we investigate and discuss several important properties to acquire a thoughtful understanding in concrete meanings of the relevant operations and relations. In addition, we develop an approach to deal with the effects caused by optimism and pessimism, consisting of changes in overall judgments and in separate evaluations of each alternative with respect to each criterion. The corresponding algorithms are provided to relate optimism and pessimism to multi-criteria decision analysis under the intuitionistic fuzzy decision setting. 
